Spiders represent one of the most abundant components of the predatory arthropods in terrestrial ecosystem. Their effectiveness at restricting pest populations, both alone and as part of natural enemy complex has well demonstrated in many countries. The web, web-site attributes and predatory efficiency of Dark Tetragnathid Spider Tetragnatha mandibulata were assessed in Point Calimere Wildlife and Bird Sanctuary between August 2015 and March 2016. In the present study, the spiders used limited number of plants species. The relationship between web architecture and web-site attributes was estimated using Pearson's correlation. Number of spiders recorded in the web showed the positive correlation with web horizontal and vertical length of the capture areas (p<0.05). Similarly, the web circumference showed the positive interaction with plant height and canopy width (p<0.05), which clearly indicated the importance of vegetations across the webs of Dark Tetragnathid Spider. Further, the microhabitat selection and utilization could also be impacted by non-trophic factors like structural features of plants that provide architectural supports to spiders. A total of 4620 insect pests comprising seven orders were entangled by the webs of dark tetragnathid spiders. Number of spiders in the web were positively correlated with number of insect pests (p<0.05), which clearly explained that the Dark Tetragnathid spiders restricting pest populations and therefore they are considered as useful organism in biological control.
Introduction
Spiders are one of the most familiar and fascinating creatures of the natural world [1] and they are considered as predators in terrestrial ecosystems and found in diverse habitats like crop fields, thick forest floors, human habitations, deserted buildings, under stones and logs [2] [3] [4] [5] . Spiders are one of the most successful groups of animals based on their web architecture, which very often used to capture the prey species. Their effectiveness at restricting pest populations has been reported in many countries [6] [7] [8] . Spiders also have a very diverse range of life styles and foraging behaviors [9, 10] . Based on the foraging strategies, they are categorized into many guilds and classified into web-building and hunting groups. The hunting spiders are grouped into foliage runners, ground runners, stalkers and ambushers. The web building spiders are grouped into sheet-web builders, wandering sheet/tangle-weavers, orb-weavers, and 3-D space-web weavers [1] .
The spiders create special attention to the naturalist because of their unique weaving capability to construct their webs with geometrical precision and beauty. Spider webs are in various shapes and sizes with the design of the web depending on the ecology of species [2] . The size and web characteristic spiders are important predictors of the size and type of prey the spider will capture [11] along with their capture efficiency [12] [13] [14] [15] [16] . Several factors reported to affect an orbweb-weavers ability to intercept prey, including insect availability [12, 17] , web area [14] , web orientation [16] and web locations [18] . Prokop and Gryglakova [14] reported that web design including mesh height, capture thread length, and web area were affected by web height in wasplike spiders Argiope bruennichi (Araneae). Based on the types and patterns of webs, the spiders are classified up to family level and sometimes even up to genus and species levels. Dark Tetragnathid Spider Tetragnatha mandibulata is an nocturnal spiders spin largely orb webs at sundown among grasses and other foliage, usually beside a stream or tank and some time they also construct communal sheath web based on the availability of microhabitats [3] . In addition, the spiders' webs trap more number of insect pests using sticky threads. From the foregoing account, it is clear that the studies of web design and web-site characteristics/attributes are important in order to understand the bio-control role of spiders in environment. Hence, the present study was aimed to document the web, web-site attributes and the predatory potential of Dark Tetragnathid Spider in Point Calimere Wildlife and Bird Sanctuary in Tamil Nadu.
Materials and Methods

Study Area
The present investigation was conducted in a portion of at Point Calimere Wildlife and Bird Sanctuary (PCWBS), located along the Palk Strait in three districts of Bio-geographically, the Ramsar Site is a mix of salt swamps, mangroves, backwaters, mudflats, grasslands and Tropical Dry Evergreen Forest. It has recorded the largest congregation of migratory waterbirds in the country with a peak population exceeding 1,00,000. The sanctuary is also home to the largest population of the endemic Blackbuck (Antilope cervicapra) in South India. The general geological formation of these area is plain and coastal, the Cauvery and its offshoots are the principal rivers. Fisheries and agriculture are the primary activities of this area.
Web count and morphometric measurement
A random observation was made to know the range of active webs accommodated on a plant species. Direct observation method was adopted to assess the number of spiders and prey in the web. Quantification of insect prey was investigated in three ways viz., (i) prey entangled in the web, (ii) wrapped package found in the web and (iii) dead prey's external skeleton in the web. The collected insects and their body parts were used to identify the prey species (only up to order). Identification of spider and prey species was done using standard manuals [35; 36] . A total of 20 selected webs were carefully examined in the field to check its compositions including number of spiders and prey species, number of egg pouches. The morphometric measurements of horizontal and vertical length of the capture area were collected. Similarly, web-site attributes, namely plant height, canopy width, web height from the ground, web distance from the cultivable regions, human activities, water bodies and the availability of artificial light sources were also recorded. All the measurements were made using 50 meter fiberglass measuring tape (Model: Freemans).
Statistical Analysis
Kruskal Wallis test was carried to examine significance in variation of selected web and website characteristics of spider species. The probability level determining significant differences was p<0.05 for all statistical tests. Pearson's Correlation Coefficient was carried out to test the relationship among web attributes and prey predatory association. All these calculations were performed using statistical software, SPSS version 16.0.
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Results
Web and web-site attributes of Dark Tetragnathid Spiders
The Dark Tetragnathid Spiders constructed their communal webs either on Suaeda monica or Acacia nilotica. Between the plant species, Suaeda monica had the highest number of webs (90%) than Acacia nilotica. Web and web-site characters of Dark Tetragnathid Spiders recorded are shown in table 1. The entire web was divided in to two regions, namely horizontal length of the capture area and the vertical length of the capture area, used as a tool to trap the insect pests. The horizontal length of the capture area ranged from 5.0 to 30.0 feet and the vertical length of the capture area ranged between 3.0 and 15.0 feet. The circumference of the web was in the range of 8.0 to 76.0 feet. Web-site attributes of spiders were also observed. The height and canopy width of plant species preferred by spiders were in the range of 2.0 to 10.0 and 3.0 to 15.0 feet respectively. The web height from ground ranged from 1.0 to 3.4 feet. Most of the Tetragnathid spiders found build their webs far away from the cultivable regions, human activity, and artificial light source. Nevertheless, they constructed their webs much closer to the water bodies (Table 1) . Web attributes, namely horizontal length of the capture area and vertical length of the capture area did not vary significantly between the plant species (p>0.05). However, the web of Dark Tetragnathid Spiders recorded on Acacia nilotica had the highest horizontal and vertical length of the capture area, height and canopy width than the webs recorded from Suaeda monoica ( Table 2) . International Letters of Natural Sciences Vol. 62
Relationship between web and web-site attributes of Dark tetragnathid Spiders
To understand the relationship between web architecture and web-site attributes of Dark Tetragnathid Spiders, the correlation matrix was computed and shown in table 3. The number of spiders in the webs had the positive correlation with web horizontal length of the capture area (r= 0.664; p<0.05), vertical length of the capture area (r= 0.771; p<0.05), web circumference (r= 0.823; p<0.05), plant height (r= 0.654; p<0.05) and canopy width (r= 0.771; p<0.05) of the plant species. When the number of spiders increases, the capture area of web also increases. Similarly, when the plant height increases, the pole height and canopy width of the plant species also increases.
The 
Predatory potential of Dark Tetragnathid Spiders
In order to understand the predatory potential of Dark Tetragnathid Spiders, total number of spiders and total number of prey species (insects) were observed. Further, the insect species were identified and grouped as order for further analysis. Among the order, Odonata and Hymemoptera had the highest numbers of species (3 species) followed by Diptera and Lepidoptera with two species each. The remaining orders had only one species each (Table 4 ). A total of 4620 insects belonging to seven orders were observed in the webs. Among the orders, Diptera was the most
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ILNS Volume 62 frequently captured order with 4386 insects followed by the order Lepidoptera with 110 insects and order Hymenoptera with 91 insects, while the prey species belonging to order Araneae had the lowest number with 3 individuals. To understand the relationship between spider and prey species, the correlation coefficient was performed and the results are given in table 5. The total number of spiders were positively correlated with three orders, namely Diptera (r= 0.946; n= 20 P<0.05), Lepidoptera (r= 0.807; P<0.05) and Coleoptera (r= 0.450; P<0.05), while, the orders, namely Orthoptera and Hymenoptera showed the negative correlation. 
Discussion
Web and web-site attributes of spider species
The architectural characteristics of a spider web often reflect its functionality and the behavioral processes of spiders [19] . The location of a spider web within its habitat often conveys important information about the behavior and ecology of the spiders [18] . According to Sebastian and Peter [3] , the Dark Tetragnathid Spiders are nocturnal spiders spin large orb webs and sometime communal web at sundown among grasses and other foliage, usually beside a stream or tank. In the present study most of the Tetragnathid Spiders are constructed their communal webs closer to water bodies within 20 feet and the same is coincided with findings described above. Further, it is proved that that the Dark Tetragnathid Spiders are considered as habitat specialist and preferred either trees or shrubs for their web construction. For web-building spiders, prey capture consists of multiple, independent components and therefore the web must be placed and oriented in such a way to maximize the likelihood of intercepting a prey item [20] . The location and orientation of a web may have large impacts on the types of prey that can potentially be tapped. Spider webs that are built high above the ground and oriented vertically may intercept more flying prey species, while webs built low to the ground and oriented horizontally may intercept more epigeal prey species [21, 22] . Similar to the above findings, the Dark Tetragnathid Spiders constructed their webs near to ground, which ultimately helped the spiders to capture more numbers of insects in the study area.
The amount, density and organization of the web's silk might influence several functional characteristics, including the likelihood and size of prey that can be caught [23, 24] . Thus, the diverse combinations of web size, silk density and silk patterns could be observed across species, with a variety of functional roles for spiders that may target different types of prey and use different tactics to capture their prey [25] . Every aspect of web-building spiders is mediated through the web and characteristics of the site where the web is constructed. This microhabitat is a small unit of habitat in which the spiders have very intimate association. Foraging by web-building spiders consists of the utilization of specific microhabitats for the construction of webs [26, 27] . In the present observation, the number of spiders in the webs had the positive correlation with web horizontal length of the capture area, vertical length of the capture area, web circumference, plant height and canopy width of the plant species. When the number of spiders increases, the capture area of web also increases. Similarly, when the plant height increases, the pole height and canopy width of the plant species also increases. Further, the Dark Tetragnathid Spiders preferred only a limited number of plants species and the variation in web architecture and microhabitat selection by Dark Tetragnathid spiders indicate the intimate association between spiders and micro habitats as explained above.
Predatory potential of spider species
One of the most diverse and abundant types of natural enemy in agro-ecosystems worldwide are the web-building spiders [28] . They are generalist predators that construct silk webs to capture a variety of prey items, including pest and non-pest prey [29, 30] . Web-building spiders are a useful organism in biological control because they construct webs to trap prey renders several ecological roles [31] . The present study is also evidence that the Dark Tetragnathid Spiders are effectively trapping numerous prey species using their specially designed webs which exhibited the fact that they are useful organism in biological control as reported by several researchers [29; 4; 30] . In agroecosystems, web-building spiders can potentially contribute to the suppression of pest insects, such as aphids [29] and leafhoppers [32] . However, their contribution to pest control is determined by a variety of factors, including the availability of suitable microhabitats [33] , the presence of competitors in the environment [32] , and the availability and relative abundance of pest and nonpest prey [29, 32] .
The present study clearly revealed that the Tetragnathid Spiders are effective bio-control agents by trapping wide verities of insect pests belong to the order Diptera, Lepidoptera, Hymenoptera. Diptera is one of the largest insect orders in the world and includes familiar insects such as mosquitoes, midges, sand flies, house flies and blowflies. Many species of Diptera are important due to the role they play in disease transmission. Similarly, the order Lepidoptera includes many dangerous moths considered as pests. As the spiders are consuming large number insect pests belonging to these orders, they can be considered as natural enemies. Further, the nature of the feeding of any animal depends on the nature of the food availability. The results of the present study clearly indicate that the number of spider is depends on the availability of number pests. Our findings support the hypothesis is that the prey population increases in the webs, the population of spiders also increases. According to Riechert and Bishop [34] , the increase of spider's
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Conclusion
The web, web-site attributes and predatory efficiency of Dark Tetragnathid Spider Tetragnatha mandibulata were assessed in Point Calimere Wildlife and Bird Sanctuary. The spiders used limited number of plants species and the relationship between web architecture and web-site attributes indicate the intimate association between spiders and micro habitats. The number of spiders recorded in the web showed the positive correlation with web horizontal and vertical length of the capture areas and the web circumference showed the positive interaction with plant height and canopy width, which clearly indicates the importance of plant species availability. The total number of spiders in the web was positively correlated with number of insect pests, which clearly concluded that the Dark Tetragnathid Spiders restricting pest populations and therefore they are considered as useful organism in biological control.
